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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1. 3, 6, 8-11, 13-16, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wang et al. (S/Ge band engineering for MOS, CMOS and quantum 
effect devices, Journal of Materials Science: Materials in Electronics 6 (1995) 311-324) 
in view of Cheng et al. (U.S. 2002/0168864). 

Regarding claim 1, Wang et al. teaches a method of forming a SiGe layer on a 
substrate, the method comprising the steps of: 

depositing a first layer of one of Si and Ge in a first depositing step on said 
substrate; 

depositing a second layer of the other of Si and Ge on the first layer in a second 
depositing step; and 

repeating said first depositing step and said second depositing step (Fig. 14(a) 
on p. 322; section 6 on p. 321 teaches vertically growing the layers) so as to form a 
combined SiGe layer having a plurality of Si layers and a plurality of Ge layers, wherein 
respective thicknesses of the Si layers and Ge layers are in accordance with a desired 
composition ratio of the combined SiGe layer (p. 321, second column, second 
paragraph), and the combined SiGe layer is characterized as a digital alloy of Si and Ge 
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having a thermal conductivity greater than that of a random alloy of Si and Ge 
(paragraph 0022 of the instant specification discloses that a superlattice of alternating Si 
and Ge layers, wherein each layer contains only one element, such as the one taught in 
Wang et al., has a thermal conductivity greater than that of a random allow of Si and 
Ge). 

Wang et al. does not teach using a SiGe-on-insulator (SGOl) structure as a 
substrate. 

Cheng et al. teaches that it is advantageous to use SGOl structures as a 
substrate for strained-Si FETs (paragraph 0004). Since Wang et al. teaches forming an 
FET with a channel having a digital alloy of Si and Ge topped by a Si layer that is 
strained due to lattice mismatch because it is grown on a Ge layer, it would be obvious 
to one of ordinary skill in the art to use the method taught by Cheng et al., but fabricate 
the FET structure on a SGOl substrate, since Wang et al. teaches that such a device 
yields high mobility (paragraph 0004). 

Regarding claim 3, Wang et al. and Cheng et al. together teach the method of 
claim 1 . Wang et al. further teaches depositing a Si layer on the combined SiGe layer 
(Fig. 14(a)), wherein the combined SiGe layer is further characterized as a relaxes SiGe 
layer, and said Si layer is a strained Si layer (paragraph 0025 of the instant specification 
discloses that in a digital alloy multilayer of Si and Ge, such as the one taught by Wang 
et al., the individual Si and Ge layers will have stress due to the lattice mismatch with 
the layer below, but the combined layer has effectively zero stress, and a Si layer grown 
on top of the combined layer will be strained). 
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Regarding claim 6, Wang et al. and Cheng et al. together teach the method of 
claim 1. Cheng et al. further teaches that the substrate has an upper layer, further 
comprising the step of polishing said upper layer to reduce the thickness thereof, before 
the first depositing step, which also planarizes the substrate in preparation for epitaxial 
deposition (paragraph 0025). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Wang et al. and Cheng et al., and 
further polish the upper layer of the substrate to reduce the thickness of it, as taught by 
Cheng et al. The motivation for doing so at the time of the invention would have been to 
planarize the substrate in preparation for epitaxial deposition, as expressly taught by 
Cheng et al. 

Regarding claim 8, Wang et al. teaches a method of fabricating a semiconductor 
device, comprising the steps of: 

forming a layer of a digital alloy of SiGe on a substrate (p. 322, Fig. 14(a)); and 
forming a Si layer on the digital alloy of SiGe (p. 322, Fig. 14(a)), and the digital 
alloy of SiGe has a thermal conductivity greater than that of a random alloy of Si and Ge 
(paragraph 0022 of the instant specification discloses that a superlattice of alternating Si 
and Ge layers, wherein each layer contains only one element, such as the one taught in 
Wang et al., has a thermal conductivity greater than that of a random allow of Si and 
Ge). 

Wang et al. does not teach using a SiGe-on-insulator (SGOl) structure as a 
substrate. 
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Cheng et al. teaches that it is advantageous to use SGOl structures as a 
substrate for strained-Si FETs (paragraph 0004). Since Wang et al. teaches forming an 
FET with a channel having a digital alloy of Si and Ge topped by a Si layer that is 
strained due to lattice mismatch because it is grown on a Ge layer, it would be obvious 
to one of ordinary skill in the art to use the method taught by Cheng et aL, but fabricate 
the FET structure on a SGOl substrate, since Wang et al. teaches that such a device 
yields high mobility (paragraph 0004). 

Regarding claim 9, Wang et al. and Cheng et al. together teach a method 
according to claim 8. Wang et al. further teaches that the digital alloy layer is 
characterized as a relaxed SiGe layer, and said Si layer is a strained Si layer 
(paragraph 0025 of the instant specification discloses that in a digital alloy multilayer of 
Si and Ge, such as the one taught by Wang et al., the individual Si and Ge layers will 
have stress due to the lattice mismatch with the layer below, but the combined layer has 
effectively zero stress, and a Si layer grown on top of the combined layer will be 
strained). 

Regarding claim 10, Wang et al. and Cheng et al. together teach the method 
according to claim 8. Wang et al. further teaches that the digital alloy layer includes a 
plurality of alternating sublayers of Si and Ge (p. 322, Fig. 14(a)). 

Regarding claim 11, Wang et al. and Cheng et al. together teach the method 
according to claim 10. Wang et al. further teaches that the sublayers are formed with 
thicknesses in accordance with a desired composition ratio of the digital alloy of SiGe 
(p. 321, second full paragraph). 
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Regarding claim 13, Wang et al. teaches a semiconductor device comprising a 
layer of a digital alloy of SIGe on a substrate; and a Si layer on the digital alloy of SiGe 
(p. 322, Fig. 14(a)), and the digital alloy of SiGe has a thermal conductivity greater than 
that of a random alloy of Si and Ge (paragraph 0022 of the instant specification 
discloses that a superlattice of alternating Si and Ge layers, wherein each layer contains 
only one element, like the one taught in Wang et al., has a thermal conductivity greater 
than that of a random allow of Si and Ge). 

Wang et al. does not teach using a SiGe-on-insulator (SGOl) structure as a 
substrate. 

Cheng et al. teaches that it is advantageous to use SGOl structures as a 
substrate for strained-Si FETs (paragraph 0004). Since Wang et al. teaches forming an 
FET with a channel having a digital alloy of Si and Ge topped by a Si layer that is 
strained due to lattice mismatch because it is grown on a Ge layer, it would be obvious 
to one of ordinary skill in the art to use the method taught by Cheng et al., but fabricate 
the FET structure on a SGOl substrate, since Wang et al. teaches that such a device 
yields high mobility (paragraph 0004). 

Regarding claim 14, Wang et al. and Cheng et al. together teach a device 
according to claim 13. Wang et al. further teaches that the digital alloy layer is 
characterized as a relaxed SiGe layer, and said Si layer is a strained Si layer 
(paragraph 0025 of the instant specification discloses that in a digital alloy multilayer of 
Si and Ge, such as the one taught by Wang et al., the individual Si and Ge layers will 
have stress due to the lattice mismatch with the layer below, but the combined layer has 
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effectively zero stress, and a Si layer grown on top of the combined layer will be 
strained). 

Regarding claim 15, Wang et al. and Cheng et al. together teach the device 
according to claim 13. Wang et al. further teaches that the digital layer comprises a 
plurality of alternating sublayers of Si and Ge (pg. 322, Fig. 14(a)). 

Regarding claim 16, Wang et al. and Cheng et al. together teach the device 
according to claim 15. Wang et al. further teaches that the sublayers are formed with 
thicknesses in accordance with a desired composition ratio of the digital alloy of SiGe 
(p. 321. second full paragraph). 

Regarding claim 19, Wang et al. and Cheng et al. together teach the device 
according to claim 15. Wang et al. further teaches that a sublayer of Si is disposed on 
the substrate (p. 322, Fig. 14(a) shows the Si/Ge superlattice in the channel region of a 
CMOS device with a sublayer of n- or p-type Si on the substrate. 

Claims 7, 12 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wang et al. {SiGe band engineering for MOS, CMOS and quantum effect devices, 
Journal of Materials Science: Materials in Electronics 6 (1995) 311-324) in view of 
Cheng et al. (U.S. 2002/0168864), as applied to claims 10 and 15 above, and further in 
view of Fukuda et al. (U.S. 2004/0004271). 

Regarding claims 7, 12 and 17, Wang et al. and Cheng et al. together teach the 
method according to claims 1 and 10 and the device according to claim 15 (note 35 
U.S.C. 103(a) rejection above), but do not teach that at least one of the first layer and 
the second layer, or that each of the sublayers, consists essentially of a single isotope. 
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However, Fukuda et al. teaches that the thermal conductivity of Si or Ge crystals 
increases when the crystals consist essentially of a single isotope of Si or Ge 
(paragraphs 0101-0113). 

Therefore, at the time of the invention, It would have been obvious to one of 
ordinary skill in the art to use the method or make the device taught by Wang et al. and 
Cheng et al. together, and further form at least one of the first layer and the second 
layer, or each of the sublayers, so that they consist essentially of a single isotope. The 
motivation for doing so at the time of the invention would have been to increase the 
thermal conductivity of the layers, as expressly taught by Fukuda et al. 

Claims 2 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. (S/Ge band engineering for MOS, CMOS and quantum effect devices, 
Journal of Materials Science: Materials in Electronics 6 (1995) 311-324) in view of 
Cheng et al. (U.S. 2002/0168864), as applied to claims 1 and 15 above, and further in 
view of Werner etal. (U.S. 2004/0140531). 

Regarding claims 2 and 18, Wang et al. and Cheng et al. together teach the 
method of claim 1 and the device of claim 15, but do not teach that one or more of the 
Ge layers has a thickness of about 10 A. 

Werner et al. teaches a Si/Ge superlattice wherein the Ge layers have a 
thickness of 90 nm, which is 9 A, which is about 10 A (paragraph 0050). Moreover, it 
has been held that "where the general conditions of a claim are disclosed in the prior 
art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Aller 105 USPQ233, 255 (CCPA 1955). 
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Therefore, at the time of the invention, it would have been obvious to make the 
device taught by Wang et al. and Cheng et al. together, and further optimize the 
thickness of one or more of the Ge layers to arrive at around 10 A, as taught by Werner. 

Response to Arguments 

Applicant's arguments with respect to claims 1-3 and 6-19 have been considered 
but are moot in view of the new ground(s) of rejection. 

Additionally, the Applicant is correct that the examiner intended to write in the 
previous Office action that Wang et al. teaches "a silicon-on-insulator (SOI) structure or 
a SiGe-on-insulator (SGOl) structure." The examiner maintains that by teaching an SOI 
structure, Wang et al. does in fact teach an SOI or an SGOl structure (an SOI 
structure), as required by the limitations claim 1 prior to the current amendment. 
However, as stated above, the argument is moot in view of the new grounds of 
rejection, necessitated by Applicant's amendment. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr.. can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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